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are widely distributed, and human use of 
the ocean extends far beyond national 
borders (Ban et al., 2014). As a result, the 
marine science community has a long 
history of international collaboration 
and cooperation fostered through meet-
ings and research relationships developed 
over many years (Hobday et al., 2017).
A long shutdown will affect groups 
within the marine science community 
differently. Senior scientists may find that 
their established networks are no longer 
easy to maintain as they deal with the 
direct and indirect effects of the virus 
in institutional and national operations. 
These networks have been crucial in 
helping early career researchers (ECRs). 
While many ECRs are building networks 
using a range of social media platforms, 
their efforts are not likely to compensate 
for lost development of trusted networks 
via international contacts. International 
movement of ECRs, common between 
countries for PhD or postdoctoral work, 
are currently severely restricted, as are 
peer-to-peer meetings that link ECRs with 
senior scientist networks. International 
postgraduate programs, such as Erasmus 
Mundus,1 that include mobility to insti-
tutions in different countries have halted. 
Hiring freezes, layoffs, and rising likeli-
hood of funding downturns for years to 
come will further impede the capacity 
of ECRs to maintain and pursue careers 
in STEM (Ahmed et  al., 2020; Husby 
and Modinos, 2020).
Long-term international research 
societies (e.g.,  ASLO) and programs 
(e.g., ICES, SOLAS, IMBeR) have fostered 
emerging marine scientists with exten-
sive face- to- face activities such as sum-
mer schools, early career workshops, and 
conference sessions that integrate ECRs 
into the established research commu-
nity. These types of activities encourage 
engagement and collaboration with senior 
scientists—and are one pathway to future 
employment opportunities. These pro-
grams must not wait for a return to nor-
mal but must embrace new approaches to 
support a scientific enterprise that is oper-
ating under closed-border and reduced-
travel conditions, and that can function 
in the face of long-term travel restrictions. 
We propose the following actions to help 
support a productive and collaborative 
future for marine science (Figure 1).
Adapt scientific activities for a 
physically distanced world.
• Go virtual. While many conferences for 
2020 were postponed, others have pro-
ceeded with virtual meetings.
• Plan face-to-face national sub- confer-
ences as an enduring replacement for 
Disruptions to global science networks 
have followed COVID-19 restrictions. 
Rather than wait for a return to normal, 
we propose four areas that can ensure 
a productive and collaborative future 
for marine science.
To restrict the spread of COVID-19 dis-
ease, regional and national governments 
have implemented a range of community- 
based measures. Physical distancing has 
closed offices and laboratories, canceled 
fieldwork and research cruises, and led to 
scientific productivity declines, notably 
of female scientists (Staniscuaski et  al., 
2020; Viglione, 2020; Vincent-Lamarr 
et al., 2020.) The cessation of international 
travel was an early measure that looks like 
it may be continuing for some time.
The resulting shutdown is a shock to 
scientific endeavors, with jobs lost and 
funding at risk in many countries. The 
long-term uncertainty and change will 
also disrupt international connectivity. 
Marine science is a global activity as the 
ocean basins are connected, many species 
1 The Erasmus Mundus Joint Master Degree program 
supports master’s degree candidates whose stud-
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FIGURE 1. Schematic illustrating four areas for maintaining and building 
robust global networks as a result of the COVID-19 outbreak. 
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single conference approaches—there 
will also be carbon benefits (Le Quéré 
et  al., 2020) from reduced travel 
(Turrell, 2019).
• Embed ECRs in planning, organiza-
tion, and session chairing of virtual 
conferences and discussion groups that 
can thrive in a disrupted world.
• Be innovative with the format of activ-
ities in view of virtual meeting fatigue 
(Robinson and Leach, 2020).
Create opportunities to build and 
strengthen global networks.
• Seek and preferentially allocate fund-
ing to ECRs to undertake global anal-
yses, supported by senior scientists.
• Establish virtual mentoring schemes, 
such as pairing ECRs with established 
scientists in another country or link-
ing international labs to exchange 
international science culture as well as 
“just” science.
• Require international working groups 
to have ECR members.
• Make databases widely available 
(e.g.,  Otlet, 2020), and relax restric-
tions to data access. Build collabora-
tions that increase awareness and use 
of available data.
Minimize the impact of lost 
opportunities.
• Petition institutions for policy changes 
to allow costed and non-costed fund-
ing extensions (Robinson and Leach, 
2020) for graduate students and post-
doctoral researchers, extensions of 
time- to- degree, and additional support 
for international ECRs.
• Facilitate cross-national research oppor- 
tunities; for example, an institution 
in country A could consider hosting 
an ECR who, because of COVID-19 
restrictions, cannot move to initi-
ate an employment opportunity in 
country B— this may require new 
agreements that senior scientists and 
managers can broker.
• Prioritize travel by ECRs when interna-
tional restrictions begin to be lifted.
• Allow policy exceptions for institu-
tions and research funding that set time 
limits to being “early career.”
Create a global community based 
on a desirable future.
• Support senior scientist engagement 
in ECR mentoring and ECR network 
development.
• Share educational resources such as 
online lectures, training materials, and 
quantitative tutorials. This includes 
contributing to centralized and search-
able metadata nexuses, with links 
to resources in repositories such as 
YouTube and Github.
• Sponsor horizon-scanning activities 
that link ECRs and stakeholders 
for co-developing priority research 
questions.
• Use the COVID-19 experience to moti-
vate and maintain a sense of belonging 
for ECRs (Corbera et  al., 2020), par-
ticularly those who have always had 
reduced access to an institutional com-
munity. Platforms can be used to doc-
ument and share experiences related 
to impacts from COVID-19 (e.g., per-
sonal stories, changing ocean use, novel 
animal behaviors). 
COVID-19 restrictions will likely per-
sist for several years. The marine science 
community must develop innovative 
ways of compensating for the potential 
loss of opportunities derived from an 
active global network of scientists, rang-
ing from assimilating cultural insight 
gained by working in different countries 
to learning practical skills in new tech-
niques that are only available in limited 
locations. Without special effort, we risk 
breaking international networks and, at 
the same time, losing a cohort of scien-
tists, impacts that will have a long-lasting 
detrimental effect on understanding and 
managing the global ocean. We call on 
senior leaders and funders of global and 
regional programs to engage with ECRs 
and to consider how the needs of both 
junior and senior scientists can continue 
to be met in the months and years follow-
ing this deadly virus outbreak. 
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